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The incidence of speech representation in the right hemisphere has been assessed by examining whether patients with unilateral cerebral lesions exhibit dysphasia (Zangwill, 1967) . However, in patients requiring cerebral neurosurgery or unilateral electroconvulsive therapy (ECT), it is important to predict language lateralisation. A widely used method for this purpose is the occurrence of dysphasia after unilateral injection of sodium amylobarbitone into the carotid artery (Wada and Rasmussen, 1960; Branch et al., 1964) . This test was found to predict with 95% accuracy the side of speech production, assessed by whether patients showed dysphasia after removal of the amylobarbitone-predicted nondominant temporal lobe (Davis and Wada, 1977) . However, the side of speech perception and comprehension, as opposed to speech production, cannot be adequately tested with the amylobarbitone technique since the unilateral depressant action of the drug is too shortlived. The degree of dysphasia during the recovery period after successive unilateral electroconvulsive treatments to the left and right sides of the head has been used to determine language laterality in depressed patients (Warrington and Pratt, 1973; Annett et al., 1974) . This method has been used when ECT was required for therapy, and its accuracy has not been evaluated using other measures of laterality.
Dichotic recall has not been used clinically to determine which hemisphere controls speech, although the right ear advantage (REA) obtained with dichotic recall has been interpreted in terms of left hemisphere superiority for processing speech signals (Kimura, 1961a, b; StuddertKennedy and Shankweiler, 1970) . Kimura (1961b) and Milner (1962) reported the dichotic recall performance of 120 patients. Nineteen left handed patients had received the sodium amylobarbitone test. Ten left speech dominant (LSD) patients showed a mean REA of 5%, whereas nine right speech dominant (RSD) patients had a mean left ear advantage (LEA) of 6%. The 96 right handed patients were presumed to be LSD and were not given the invasive sodium amylobarbitone test. Thus the validity of dichotic listening for predicting speech dominance has not been adequately tested. The existence of unilateral temporal lobe epileptogenic foci in the patient sample of Kimura (1961b) and Milner (1962) might have produced atypical language lateralisation and affected the direction and magnitude of ear differences. Moreover, the ear advantage using dichotic recall is too small to be reliable.
A dichotic monitoring task involving a manual response to target word detection has advantages over dichotic recall. A 20% REA was found to be constant between children aged 5, 7, and 11 years (Geffen, 1976) , as opposed to the 5% REA found in dichotic recall (Kimura, 1963 Handedness was assessed by the Annett (1970) questionnaire. On the basis of responses to the six primary questions (items 1-4, 10, and 11) 25 patients were right handed, four were mixed left handers, and two were strong left handers. In testing for dysphasia after ECT, the four questions used by Pratt and Warrington (1972) were followed by five simpler questions-for example, "What do you wear on your feet?" These were included in case the four initial questions were beyond the patient's comprehension. Only the first four questions were scored in all but three patients whose scores were obtained on questions 5-8.
The dichotic monitoring task was prepared by recording five lists of 68 different dichotic monosyllabic word pairs on channels 1 and 2 of a Sony TC 854 four channel tape recorder at a rate of one pair per 750 ms. The mean onset asynchrony between word pairs was 32 ms (SD 13 ms), and they were played at a mean intensity of 70 dB+4 dB, B scale, per channel, as measured by a Philips PM 6400 sound level meter over a pair of matched TDH-39 headphones in Maico aural domes. The target item was the word DOG which occurred eight times on each channel in each list. There were also eight noise words per channel, which shared two phonemes in common with the target word-for example, DIG, LOG. The other 52 words on each channel were dissimilar from the target word on all three phonemes. Target, noise, and dissimilar words were randomised with the constraints that target and noise words did not occur simultaneously on both channels successively within or between channels, or on the first or last four pairs of the list.
TESTING FOR DYSPHASIA AFTER UNILATERAL ECT
On two successive unilateral treatments, patients were tested on the naming-to-description task according to the procedure outlined by Pratt and Warrington (1972 On channel 3 of the dichotic tape were tones which coincided with the onset of the target and noise words. The patient's button pressing response produced an 8 kHz, 300 ms tone which was recorded on channel 4 of that tape. Channels 3 and 4 were subsequently analysed using a PDP 11-10 computer to obtain correct detections, errors, and their reaction times. The scoring was carried out after the two ECT treatments were completed so that any ear differences were not known at the time of testing for dysphasia after unilateral ECT.
Results
The dichotic monitoring performance of the normal group and ECT patient sample is shown in Fig. 1 In summary, both the normal and patient groups had a similar REA in terms of hit rate and RT, although the patients were slower to respond and missed more targets. Since the ear difference found for false positive responses was smaller and inconsistent, the REA for hit rates cannot be attributed to response bias.
In the ECT sample, the four mixed left handers had REAs similar in magnitude to the right handers, and the two strong left handers showed LEAs one large (14%) and one small (8%).
DYSPHASIA AFTER UNILATERAL ECT
After left sided ECT fewer questions were correctly answered than after right sided ECT (Fig. 2) . Twenty-six patients were LSD. Only three patients correctly answered more questions after left than right sided treatment and were, therefore, RSD. Two patients gave correct answers to the four critical questions after each ECT treatment. Either their speech functions were bilaterally represented, or this procedure failed to locate the speech hemisphere. The times between reception of ECT and patients answering own name did not differ between side of treatment nor first versus second treatment, using the Wilcoxon paired-replicates test, confirming the result of Annett et al. (1974) . The significance of each patient's ear difference was analysed by computing phi coefficients (Kuhn, 1973) 95% (Davis and Wada, 1977) and 98% accurate (Branch et al., 1964) . As expected, handedness was not directly related to speech dominance (Heilman et al., 1973 (Heilman et al., , 1974 . Three of the nine (33%) non-right handed patients were RSD for speech (Table 1) . This proportion accords well with the studies of the effects of lesions (Hecaen and Ajuriaguerra, 1964) , electrostimulation of the exposed cortex (Penfield and Roberts, 1959) , the carotid amylobarbitone test (Branch et al., 1964) , and dysphasia after unilateral ECT (Warrington and Pratt, 1973) . Two of the 24 (8%) right handed patients had speech represented in their right hemisphere. This proportion is smaller than the four out of 32 (12.5%) and three out of 24 (12%) incidence of "crossed dominance" found in right handers by Fleminger et al. (1970) and Annett et al. (1974) , but larger than the one in 55 (1.8%) found by Warrington and Pratt (1973) . The sodium amylobarbitone technique yielded an incidence of five out of 48 (10%) (Branch et al., 1964) , and two out of 14 (14%) (Davis and Wada, 1977) , giving 11% of RSD right handers overall. Combining the series of both unilateral ECT and sodium amylobarbitone studies gives 17 out of 195 (8.7%) of right handers with greater right than left hemisphere speech representation. Since the probability of error in determining language laterality is smaller in a right handed than in a left handed person, it is frequently assumed to be unnecessary to investigate speech representation in right handed patients. However, only 3 to 30% of the population is nonright handed (Annett, 1970) . Therefore, an incorrect decision of side of language dominance would be made for a greater number of right than left handed individuals in a representative sample. It is clearly important to determine language lateralisation in both left and right handed patients requiring neurosurgery or ECT.
A noninvasive test of speech lateralisation which relies on spectral analysis of evoked potentials to flash and click stimuli has been reported (Davis and Wada, 1977 
